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A. ..HS-PDSCH TRANSMISSION POWER 

B. ..TRANSMISSION #1 (INITIAL TRANSMISSION) 

C. .. TRANSMISSION #2 (RETRANSMISSION) 
□...TRANSMISSION #3 (RETRANSMISSION) 
E...TIME 

(57) Abstract: When H-ARQ is used for downstream high-speed packet transmission, a transmission power control suitable for 
retransmitted packets is performed to effectively use a transmission power resource, and in order to reduce interference in a radio 
communication system, the transmission power for retransmitted packets (transmission #2, transmission #3) is controlled and set to 
such a transmission power value that the reception quality of the retransmitted packets in a mobile station apparatus is lower than the 
reception quality of the initially transmitted packets (transmission #1) in the mobile station apparatus. For example, the transmission 
power value for the retransmitted packets is controlled such that it is lower by a predetermined value X [dB] than the transmission 
power value for the initially transmitted packets. 
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m:&^^mm^nx\^^^o h^M:^^-^^^- ^m^^^'Mi^ 

ij :yCf^mt\±^ ailbM^g*^^^ AXP^y h^lcT DlSji/'^ 

^ (MC S'-Modxilation and Coding Scheme) ^^^f Si^ltTfe^o 

20 CD|qI±^^ Slfei^t^ A R Q(Automatic Repeat Request)^ Itt^x H — AR 
Q (Hybrid- Automatic Repeat Request)**^ ?> tbT V^ ^ o 
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10 ttjit>-i>. mmmmwit. i^wjmmutf>^ACKm'^^^m\.ti^^^m\). m 
fci^#<3fe^o zcDARQiz^i-f^BmmmizMm'r^t^i^oikmhx^x. 

S o 

H-ARQ«±s ARQizm^BiiEn-^m9.^^t>-^rz:^^x^y). m^m 

7?^^ bT^ Chase Combining MJis Incremental Redundancy 2 O 
±fB Chase Combining M®H -AR Q mT "CCMH-ARQ" 

^iLh^!^m.hT^o ^mmmwit. mm^titcj-^^^y h^^m-r^^^ m 
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Incremental RedundancyMCDH-ARQ (J-^^.T "IRMH-AR 
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^Dx >'^'?ry h7^— iS^:g:IEb<mpT-#:&>{>*ofc:®'^t3{ic:tl^^-rNAC 
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TDl^jt^-^^r^y h^jgltcati/S^iiilH-ARQ^^ffl-rS^'^ 
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15 "Comparison of Hybrid ARQ Packet Combimng Algorithm in High 
Speed Downlink Packet Access in a Multipath Fading Channel, lEICE 
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±m^&^^^^-r^tci^i^. ^mm-xit. Mmmmmt^^ nm^^^^yho 
20 ^:&^-r:/n y ^^■^fe^o 
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mfefe ® S I R h F E R (Frame Error Rate) ^©H^^^t'^ 
5 ^:7-??^So 

mi 6{*. :*:^W(D^StB®?l^^5ti^S^M«±>M^*^-rm"r-^^o 

m 1 8 1±. zi^mmommmm e s mmmmuo >^ ^ ^ - ^ © 

a^*^t-:7Dy ^mT*fe^o 
15 mi9Aii. 7|s:^BjcD|l5£cD?F^^6lc:#53@IMS:^jftiJ|SP*^*rm-e$>^o 
m 1 9 B{±. :$:^B^<D^Sg©?f^^6 tr'^^3^M«;b®J^%^"rm-r$>^o 

mi 9 c^i^ 2is:^w©^5scDfl^^6c^§3^MS:^j$ijiai^^-rm-e^^o 

m 1 9 DJ*. 2|5:^gg©^Sg©?l^S6 fc:^S3@IM«:^^J®^^-rm-e^So 
5&:*5. j-:;T©i4B^T*{±s TD^7i^-^^^3/ be^:3&^©^Ji:bT. hsdpa 

(High Speed Downlink Packet Access) ^fflV^^Ci:i:■r^o HSDPA 
-^(i^ HS — PDSCH ( High Speed - Physical Downlink Shared 
25 Channel). H S - S C C H (Shared Control Channel of HS-PDSCH). A 
— DPCH (Associated-Dedicated Physical Channel for HSPDSCH). 
HS— DPCCH (High Speed - Dedicated Physical Control Channel) 
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^TlClP'^Stf^CTFRI : Transport-format and Resource related 
InformationX H - AR QftlJIi l3il1-;5«^^*se3SI^*XSo 

h-:rw^^J|?^}±DP CHh^t)^:^CV^o A-DP C 

-DPCCHT•^i^ ACK/NACKM-^N CQI (Channel QuaHty 
Indicator) M-^AS^^^ o C Q I M-^i*^ ^l^IM^S^-:j3V^T 

(^SlECDfl^^ 1 ) 

^ffl^l 0 2i±s T>7^:M 0 ll3^«$tufe«-#^^MRFgPl 0 3 {;i 
tB^-r^o ^fe. #^^§110 2}*. ^MRFSPl 6 6A^^tti;^^nfeM#'fe 
T^-^^ 1 0 1 *^^#S^J^«t-^o 

^MRFgPl 0 3{is 0 2>J)^e>m:tf^tvfc^j^M?gflgC®^«M-^ 

1 0 5 lis musp 10 4 (omtim^-^^T'—^ }Lmmm'%>L\^^n.-t 

So ^MgPl 0 5lCTi9>M$tlfcM^M-^{^{*s DL (Down Link) fflT 
PCnx-^F. CQlM-^s ACK/NACKM^^i&s^^tlSo CQIM 
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p w \^\±mmm:hmmu 1 5 s icmiD^ti^o 

mmmi3(Di^u^m7^ir^vL (upLink) fflTPc=3^>K<^^^-rso 

(Queue) 1 5 2 {3m;tj-r So x>!r-:^i— ^ 1 5 1 ii. mwimm 

^b. ^mmissizm^ir^o ^fe. y^'^iJa.-^ 1 5 ^i&M^g 
ipe>©ACK/NACKM•^^;:»■::5v^•r>'^'^^y hy^—^ommmti^^^h. 

s-sccHM-^j ^VN^) ^mm^i e itc:m*t-So hs-scch«-^ 
<ktF^^i^^^^^^■rti^ (TFRi) i^^^nso ^c4b\ >^^7-e;^-^i 

) ^5iBP15 3(i. ;;^^rs;j- — ^ 1 5 l®Ji^t3tie-pT>''^'ir>;; b7^— ^13^ 
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5 9 izmij-r^o 

10 a^mm^^Jt^sP 1 5 8 ^{^5i«^fT^^i!jM^g©^:^citffim^n. 

5 9fc:Tiii|i^ttfc:M^t±> DPCH (A-DPCH*^tf) T'^M^tbS 
15 M-^T-feoT. 16 5 fciffl::^j^tl^o 

D^-fgm^^Ji^BP 1 6 0 mmmi:]mm^ i s s ©jiMm^bfiSt:::^:^-^ 

1 5 i^P,tB;^J^nfeHS-S CCHM-^©3§IM«:*J*0I®-rSo 1 
tJc^froTifiPBSP 1 6 4 fcitB:*-r^o ^M«:tfMM 1 6 3 ti*!^ 1 6 

25 ffli-§o mwmi 6 4®l±s:^M■#^*^ CP I CH^T^M^n^M-^-e^r^ 

T^ =^mgp 16 5 t:f±i;^^ti^o 
#agpi 6 5Ji. n^Ul 5 5. liUifPl 5 9. iiHiSU 1 6 1 J:tJ^lii|>i 
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5 -rr^n^j/^i^-efeSo la 3 o^ibM^® 2 0 0 ii> mmmmmiooifi^m 

^tji^ijt^gj^— /l>;r>;; h7^— H S - S C C HM-^^^M-T 

feiLTx ^3©^i&M^e2 0 oo=&^fiK^:^^-ov^•r®a0J■r§o 

^m^2 0 2i±. T>7^:^2 0 lic^m^titcm-^^^mRFrnz osin 

10 T>y'±2 0 lifi^mumm't^o 

^«RF^2 0 3{±. ^fflii2 0 2te^^mi:3^nrc:mmmmm.(D^mm-^ 

h-CDT^-f i^^;i/M^lC^|g|b. HS-PD SCH®«^*>'^^;/ 
7T2 0 4l3m*U HS-S CCHM^<&msigP2 0 5fcai±/bs DPC 
HCDM-^^^HSiJ 2 0 8 bs ^t)i§ij|a|5^ ^ C I R 

15 (Carrier to Interference Ratio) S'J^SP 2 1 2 fc-f^o 

/\*y7T2 0 4Jis HS-PDSCH©{s-^^-^6^{-'f*#bTmiigP2 

0 6l::ai:^J-r^o 

>j^^mti:mm^Mn\^xm.m^2 o 6icffl:*t-So 

^#$tuTV^§HS-PDS CH®M-^t-MbTi^i(SilCs RAKE-^^. ^ 

25 ^ifit)t^m^2 0 7 fc£li;b-rao 

MD*i^m^2 0 7\t. mii§P2 0 6>^)^e>ai;^3^t^fc>'1'^!y h^^— ^l^Mb 
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^^fi^o uLfflTPcn^v \^i±mmmtimm^2 5 Ti^itH^b^ttSo 

R^TPCnx'>h*^^^2 1 ij^m^b-r^o 

10 TPC=iv>H^^^2 1 lt±. S IRtiJ^^2 1 0A^^m:t3$nfegM 
S IRhSl^S IR^CD;fc:/MI#l3j:?)DLMTPCi3-T>K^^^U ^ 

TCiR^^fl^u m^mm:^ c Q 1 2 isizmio-r^o cqi^^ 
15 ^2 i3i±. &mmmmiiif^^mm^tiitm-^(DCiR\,z^-z5<cQim-^^ 

^fiKb-C^mg52 5 llcm:b-t^o 

§is2 5 2izmti-r^o mm^2 5 2ii> #sgP2 5 KDmi^m-^i^^Mx^xm 

■^'^b^ ^pj3«tt;?i[5ic^fToT#migB2 5 6 i3tH*-rso 

^2 5 5ic:m::tf-r§o m.m^2 5 5}i. #s^2 5 4(Dm:^m^iznvxm 

25 #«^2 5 6{*. ^ii^2 5 2. ^SiSP 2 5 3 43 a;tJf^iigP 2 5 5 (D^tB 
^Mm*fiJW2 5 7{i. ULfflTPCr2x'VKl::tJeoT^IMRF^2 5 
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1 5 3^M^^^^3 0 1 i:. MCS^S^3 0 2 il. 

10 3^Mm^^^$P 303 i:^ HS-SCC H«-^^^SI5 3 0 4 }li:s^^^^mWL 

^ ^ S o 

y7Tl5 2^ MCS^^gP3 0 2. *5«fct>*H S - S C C HM^j^^gP 3 0 

20 ^Mbfe^'i^^;' h?&S5t-r^ 1 5 2lc:fi^-r§o 

MC S^^^3 0 2»s ^Hj^^moCQ IM-^^-»•^V^TMC 

H^l 5 3lcJg5^t-^i:i:^i^HS-SCCH<M^^fiK^3 0 4lcX:;b-r^c 
h©^ilJ^^S{-:J3lt^^MSK (^Jx.{S. Ec/NO. SIR. CIR 
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it. ^MSA^^SP 3 0 3 tis ACK^^*^Mbfe:^^lc{±. El 5 ti^N^ 
(1) [dB] IC^at-^o l5JIll^^M^-^>>-^:' b iil^bT 

(1) [dB] x^^m^mx CdB] :e^t^v^'flfi^3^^■r^o im 
wmmm^'i^^yh mm#i) ommm.iop (i) [dB] ^\)%m^mx 
mmm^^^^y h mm# i) ommm^jp ( i) CdB] xr)%m^mx 

[dB] ^^^^av^^ttl^^^tt^o :i®J;-5t3bT. atMm*^^gP3 0 3 
:*^^SP3 0 3ti. ^^bfc5SIM«*^*i^-r^{t^*^M«^MI^§P 1 5 

^mmij^^Mmm^'^^^y h(Dmmm:bx\) %x [dB] iE\fis,\^^m.i^mm 
20 -rso 

HS-SCCHM-^^^^3 0 4{±. MCS^^g53 0 2T-^iR^tufcM 

cs^^ts^mmmmmcDHs-scciim^^^mx.. mmmi 6 item 
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h ®^IM«:^*Hf^faP (1) [dB] lii^^-r^o - 

20 b ©^M«^P (1) CdB] J:D%m^{itX 

(2) [dB] ^^t^av^^l3^^t-So l|lia©:©^>'^'5r^i; h (jUM 

#2) l3MbT^e>lcNACKM-^^SMbfc:^'^l3i±. EI 5 Kl^-T J: a tl, 

2iii@®s^>'^'i7-y h (3i^M#3) wM^m^^^'^h mm 

#1) ©^M«*P (1) [dB] XD%m'^mX (3) CdB] ox (1) 
25 [dB]) fditffiV^iitl^^^-r^o o^t). S3@IIlI^AS#<«i:St5^. 
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CQI^tt-#BP3 0 5(is X^F^n^CQ iSJIil^M^® 

Mm3 0 3K:X*-r^o 5glMm;b^^gP3 0 3». A:*^ti;feC Q KfioM 

\mh<i3i^o ^^x. cQi^ti-^^3 0 5*s. wmmmmocQimt 
25 cDCQifii-e$>^cQi (1) himBonm^'^^^y h mm 

#2) ©CQ Iig-^$>^CQ I (2) i:©^CQI_d (2) {i. ii^T©^ 
(1) l3j:Dth#^tu§o 
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CQI_d (2) =CQI (1) -CQI (2) 



- (1) 



iiii-^jis ^rnmmv^ mm#i) ^D^immoumm {mm#2) ® 
:&ifi-ry)m^&Mi^M<^ji':>x\^^^tc!sb. cqi (2) j±cqi (i) «tD 

(1) tZM^omm^^^y h (5iM#3) ©CQ IfK-^fe^CQ I (3) 
i:(O^CQI_d (3) ii^.T®^ (2) lcJ:Dth^^tiSo 
CQI_d (3) =CQI (1) -CQI (3) - (2) 

^ii-e^i. ^mmmm mm#i) x\)%2]B\m(Dnmm mm#s) o 

:^ifiy^^U^mi^^<^J^-^'C^^^tcig>. CQI (3) {±CQI (1) X\) 
%^§V^-^it^37^^^)> ^®?gmCQI_d (3) ti-T-r:^:^0<fiK::&^o 
^bT. mmm^^&mS 0 3ifi. CQI^th^gP3 O 5T-^«)&ti:feC 

•r^o -r^stb^^ :S9Jiii3§iM^ (Dmmmij^p (i) CdB] 

-rail. i\s\m(Dnm^'^^^y h (^«#2) (Dmrnmi^m-p (2) jiiji.T® 

^ (3) {cJ;-:3-C#;ie>n^ 2 Il]@®W?^/-^>r h mm#3) (Dm 

mmi^mp (3) »j^t®^ (4) izx-ox-^:^^n^o ^c*5^ j^;;t®^ 
(3) *5j:yf (4) tijbHtsx [dB] ^±> mmoiBmi-T^mmhrcm^m 

X [dB] ©^©T-2fe^o 

P (2) =P (1) -X+CQI_d (2) - (3) 

p (3) =p (1) -X+CQI_d (3) ••• (4) 

mmmij^^^3 0 3tK ±^ (3) ^xv^ (4) <DXoiz. ^mmmm 
mmmmm^^^^xit. mi oizm-rj^^^^. hs-pdschicov^t. 
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SM) x\)^^m^mx [dB] :fe^t<sv^^a^ 
:$immmm-TH±. K-A-RQtvxiRmn-ARQ^mmh. ccm 

I RjpJ#^^gP 3 0 6 M C S^^gP 3 0 2 A^tfe^bfe^ai^^*^ 

15 I RfiJt#^^gP3 0 6«±s NACKM-^*5X±j^nfem-& (f^tot). 

om-^) 13. CCMH-ARQlc^f^ I R^H-ARQ©fiJ# ( I RfiJ 

3 0 3 X;b^tifeIR5pm^ffiV^T#3QI/-?'^^y h©^M 
m-^OMim 1 mfefe i9©SIRi:FER (Frame Error Rate) hCOm^^ 

m-r^'yyx^^o ^<D^^7it. i^o^mmir^m^ (itx) T-t#f> 

tiS^MSIR^i. ^m:^J-e2lHll3ia^{tT^Mbfcm'^ (2Tx) (D^Ml 
25 lElafefe^ fct#e>tl§^MS I Ri:^^t-o ^ ClTJiH- AR Q*ff o"CV^:5 
fea?). l|fil(Z)5^A^M-ri.m^ (1 Tx) I3lfc-^. 2lI|fc^itTptMbfe:®^ 
(2Tx) ©7^*s> ^Mllfil^fe^i-^S&^^gl3*3V^TieJMi:^S^MS 
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IR^i&m-V^^o ^fe. IRMH-ARQ©SIR}±CCMH-ARQ© 

Ify ^^^Mbfe=^l*^ I R?F«Jt#{±f5{^— ^t-^^o IR^Jt#f±s ^ 

10 mi2\c^^^X^tj:^'^y\,z&^^. IR^Jf§^^^§|53 0 eicti. Ell 3 
lc:^-rJ;a5fe^ Ifj^HliBci: I R^K#i:©^iSII#5&^-r7^-:;^;i/*s^l^?^^ 
«i;iiS^^tiT43J9> I R^Jt#^^SP3 0 6t±. ci®-5^-:r;v^#MU-Cs 

S^Ilimt^ii&bfeIR*J#^^^s«>^o '0a);tl^v MC S^^gP 3 0 2 ^^^b 
fc^l^:7^^*SQP SK-e. 1 tll@©|f^>'^'5ry h 2) <D^'^t*> I 

15 Rmm^Y (2) =2 [dB] iZ^^-r^o MCS^^«U3 0 2*s^ 

IRjpJ#*Y (3) =4 [dB] iC^^t-^o ^*5. 0 1 3 {3:^-r7^-:7';V 
20 ^ bT. 3 0 3 I R jpJ#^^SP 3 0 6 X'^^^ ^ titc I 

htcm-^iziii^ Ell 4ic^t-<tafci. im^onm^^^y h (^m#2) ® 
mmmti^. ^mmm^^^^yh mm#i) ommm^p (i) CdB] j; 

25 (2) =2 [dB] fcltlSt>^fc:^^-r So ^fe. 1 |ll@0S^>''?'Jr 

^yh {mm#2) t:^bT^^l-NACKM-^^^«bfe:©-^tcm. HI 1 4 
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^^^yh mm#i) (ommmtiF (i) [ds] <fcD%Y o) =4 [d 
:fej;tj«iR^j#^^gp3 0 6 ^m-tavtcmm^m^o mi sjc^-tcqim 

0 5t±ia7l^^-rCQI^th^«P3 0 5 iilfll-©*©-^^ ^fe. 
0 1 5 ic^-r I R^Jt#^^^ 3 0 6 (±1211 1 IZTjk-r I R^J^t^^gP 3 0 6 i: 

-fitcD^h. iR^jf#^^^3 0 6X'^^^fit^i'Rmnh^m\^^xnm^^^ 

25 Ell 6i;^^f :}f?JIl]3tm^ ommmij^F (1) [d 

B] ^l■r§i:^ iM^onm^'^^'y ^ {mm#2) ommm^imT (2) \t 
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3) (Dmmm±iWP (s) timT©^ (6) \z^-:>x-^x^n^o 

T®^ (5) *5<tt5 (6) ^3^5V^T. CQI.d (2) :3S XXJ^ C Q 1 _d 
(3) Ji. ^S£CD»^^3-rlJiBJb:/^CQI_d (2) j3<ttrCQI_d (3) 

i:i^-0%<2)T-fet). ^fe^ Y (2) ^^xj^Y (3) ti. mm(Dmm4'^m 

5 B^UfcY (2) :fe<fctJ'Y (3) ^1^1— ©<fe®T-^^o 
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